The CO J=2-l line has been observed and, in most cases, mapped in 10 star-forming molecular clouds (W3, NGC 1333, NGC 2071, Mon R2, CRL 961, p Oph, W49N, W51A, DR 21, and Cep A). The CO J = 3-2 line has been observed in W3 and DR 21. The CO lines from all of these sources are strongly self-absorbed. By comparing our results with published CO (1-0) line profiles, we find that large corrections to the temperatures of the cloud cores, as measured by the CO (1-0) lines, are required. The corrections for self-absorption bring the CO brightness temperatures into closer agreement with the grain temperatures inferred from far-infrared photometry.
I. INTRODUCTION
It is well known that the dust and gas temperatures of molecular clouds, as measured by infrared continuum and CO line observations, respectively, do not always agree. In the case of the Orion molecular cloud, both components give an average temperature of ,..,75 Kin the l' region around the BN /KL cluster (Liszt et al. 1974; Werner et al. 1976 ). However, for many other sources this is not the case. For W3, for example, the dust temperature is 65 K (Werner et al. 1981) , while the CO (1-0) brightness temperature is ,..,40 K (Snell and Loren 1977) . In this paper, which describes an observational study of molecular clouds showing CO selfabsorption, we show that the absorption effects are more important than have previously been assumed. Corrections for self-absorption effects bring the gas temperatures into approximate agreement with the dust temperatures.
There are several reasons for believing that the millimeter-wavelength rotational lines of the CO moh;:cule are highly saturated for most galactic molecular clouds.
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The 12 CO and 13 CO lines have antenna temperature ratios much lower than the terrestrial 12 C/1 3 C isotope ratio value. Second, the line antenna temperatures do not increase as the upper J-value of the transition increases, as would be the case for low-opacity clouds. Third, the line widths increase with increasing opacity (caused either by an increase in J or by increasing isotope abundance), as for a curve of growth. Using this, Phillips et al. (1979) have found optical depths of ,.., 100 for the 12 C 16 0(J=1-0) line from several clouds.
For these strongly saturated lines, one might expect the line profile to have a reversal dip in many cases, since the molecule excitation temperature may have a line-of-sight gradient. This may occur even in clouds with uniform kinetic temperature, due to the different intensities of the radiation field in the center and on the outside of the cloud (e.g., Leung and Liszt 1976; Kwan 1978) . The lack of observed self-absorption in many CO clouds was one of the factors which led to the adoption of the large velocity gradient (L VG) model for molecular clouds (Scoville and Solomon 1974; Goldreich and in which a systematic line-of-sight velocity gradient through the cloud results in no two parts of the cloud along a line of sight being at the same radial velocity.
A second siiuation which could give rise to selfabsorption is that in which a 'cold' cloud (i.e., a cloud of relatively low excitation temperature) lies somewhere along the line of sight to a hotter cloud with the same radial velocity. Since clouds in which a large region has a CO brightness temperature much above ,...., 10 K are those in the immediate vicinity of a heating source, such as embedded stars or an H II region, self-absorbed CO lines might well be expected for such regions, with the cold absorbing cloud being in the neighborhood of the hot cloud or elsewhere along the line of sight to the cloud. Indeed, all known cases of CO self-absorption are toward strongly heated sources (Leung and Brown 1977) .
The present paper reports sensitive, high spectral resolution observations of the CO J=2-l line toward several galactic star-forming molecular clouds. Also, in two cases, observations in the CO J=3-2 lines have been made. In thermal equilibrium at moderate temperatures (T'iii::; 15 K) these lines tend to have intrinsically higher opacities than does the CO J= 1-0 line, and so might be expected to show self-absorption effects more readily. We have therefore examined the physical properties of the absorbed and absorbing gas by comparing observations of the CO (l-0), (2-1), and (3-2) lines. The relative geometry of the absorbed and absorbing gas has also been studied by mapping the centers of several of the molecular clouds in the CO J = 2-l line.
II. OBSERVATIONS
Most of the observations discussed in this paper were made of the CO (2-1) line at 230 GHz using a hotelectron bolometer receiver at the Cassegrain focus of the Caltech 10 meter telescope (Leighton 1978) . The data taking and calibration procedures are described by Phillips et al. (1979) . It was assumed that all of the clouds observed are much larger than the 26" beam of the telescope, so that the extended source beam efficiency of 0.65 found from observations of the Moon was used in calculating Tl, the Rayleigh-Jeans equivalent brightness temperature of the CO (2-1) lines.
The observations were made in the total power mode, switching between the source and a reference position on the sky. All of the reference points were first observed to make sure that they were free of CO emission, and no emission was found to a sensitivity of -2 K from any reference point. The total integration time for an individual spectrum was of order 20 minutes. The receiver system temperature was 200-300 K. Some of the observations were made in 1978 April-May, and the majority in 1978 November.
Several points were observed in most clouds. To minimize point-to-point calibration variations due to drifts in the receiver gain and atmospheric opacity, each map point, plus the 'ofr position, was observed in sequence, the sequence being repeated several times. The atmospheric opacity during most of the observations made in 1978 November was high, with values of the zenith opacity between 0.6 and 1.0. Partly for this reason, and also because of possible small-scale temperature structure in the clouds, our temperature scale is only accurate to ......, 30% rms, although our observations agree well with CO (2-1) observations of some of the same objects by Israel et al. (1981) which were made using the same telescope but a different receiver. Altogether, 10 dark clouds or H II regions known or suspected of having a self-absorption feature were observed. Most of these were mapped in right ascension or declination, or both, at angular spacings of 30" or 60". The pointing accuracy was ;:510".
Observations of the CO (3-2) line at 345.8 GHz were made of W3 and of DR 21 in 1977 February using a hot-electron bolometer receiver at the prime focus of the Hale 5 m telescope. The receiver bandwidth used was l MHz (=0.9 km s-1 at 0.87 mm). The telescope beamwidth at this wavelength was 36". The observational techniques are described in detail by Phillips et al. aco (3-2) emission also observed. PHILLIPS ET. AL Vol. 245 (1977) . These observations will be compared with the CO (2-1) observations of the same sources in § IV, where we also compare our observations with data on the CO (l-0) line taken from the literature. All of the CO (1-0) observations cited except that of NGC 1333 were made with the NRAO 11 meter telescope, whose beamwidth at 115 GHz is 65". In Table l , we list the sources observed. For each object, the 1950 coordinates of the central position, the velocity resolution used for the CO (2-1) observations, and the literature reference for the CO (l-0) observations are given.
Ill. MODELS
We propose to discuss the observations of each of the sources by comparing them with the predictions of simple line formation models, to be described in this section.
The occurrence of reversals due to self-absorption in the CO lines is by no means a universal phenomenon, and as Leung and Brown (1977) have pointed out, all of the observed cases of CO self-absorption in the (1-0) line occur in directions toward embedded stars in molecular clouds. This suggests that to produce observable reversals in the CO lines under the physical conditions obtaining in molecular clouds, a kinetic temperature gradient is required, with physically colder gas in front of hotter gas. For this reason, we have interpreted our observations in terms of a model consisting of a constant temperature hot background cloud with a colder foreground cloud at the same radial velocity, and also of constant temperature. This model is an approximation to the situation where absorption is produced by a cold cloud distant from, and not physically associated with, a hot cloud, as well as the situation in which a single cloud has its kinetic temperature decreasing outward. In these models, we calculate only the central depth of the reversal dip and do not consider the line shapes or the line widths. The depths of the reversal dips are calculated for each of the observed lines and comparison with the observations are used to derive the temperatures for the background and foreground clouds. We have also used these calculations to decide whether the observations are in fact true cases of reversed lines or whether the appearance of such a line is mimicked by two emission components at slightly different central velocities.
We have also considered the appearance of a selfreversed line profile as a function of relative position in a cloud in two simple geometric cases: (1) with the absorbing gas forming the outer layer of a hotter cloud, and (2) with the absorbing and emitting clouds being separate.
Although much work has been presented in the literature which uses sophisticated radiative transfer models to calculate the line profiles expected in such cases in detail, we have chosen to use simple hypothetical situations for comparison with our data because we are interested in discovering the gross, and in most cases, qualitative, properties of the observed clouds. As will become obvious from our observations, the available data for many of these molecular clouds are not yet sufficiently detailed to constrain more complicated models. (1) where Tc is the optical depth of the cold cloud at the velocity of observation, and
where T BB = 2. 7 K is the temperature of the universal microwave background radiation. The effect of this background for the observations described herein is very small. The peak optical depth for a cloud of column density Nco is:
where a triangular line shape of width .:\Vis assumed, and where the velocity dispersion of the foreground cloud is small compared to that of the background cloud. Away from the absorption dip, TJ ~'5"(TB 0 ).
In Figure 1 , we show an example of the variation of the line temperature at the depth of the self-absorption dip as a function of Nc0 /.:\V, where Nco is the total CO column density in cm-2 and .:\Vis the width of the CO line in km s -1 • For the model of Figure 1 , the brightness temperature of the background emission was taken as 64 K and the kinetic temperature of the foreground cloud as 15 K. It can be seen from equations (l)-(3) and Figure l that, for temperatures ;:;: 15 K, the higher frequency CO lines will always have deeper dips than the lower frequency lines, until the optical depths in the cold cloud are so high that the line temperatures in all transitions is '5"(TK ). Even for saturation, the RayleighJeans equivalent brightness temperature TA (the measured quantity) decreases with increasing frequency (eq. .,.
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[2] and Fig. 1 ). The models also show that there is a large range of cold cloud column densities (10 14 ~ Nc 0 /.:1V~2Xl0 15 cm-2 [km s-1 1-1 , cf. Fig. 1 ) over which the lower frequency lines will not show selfabsorption, while the higher frequency lines will. For .:1V=5 km s-1 , the upper value of this range of CO column densities corresponds to Av~ 0.2 mag, or to typical diffuse cloud column densities.
b) Non-LTE Models
To calculate line intensities under non-L TE conditions, the large velocity gradient (L VG) model as formulated by Goldreich and Kwan (1974) was used. For a cold, spherical model cloud of uniform density and kinetic temperature, the CO level populations (for seven levels, assuming the approximate collision cross sections given by Goldreich and Kwan and assuming dV/dr= 1 km s -1 (pc -1 ) are calculated; the cloud is then placed in front of a hot background line source. Examples for Tk =30 Kand Tk =20 K (T 8 G =64 Kin both cases) are shown in Figure 2 . At large values of n(H 2 ) the line temperatures approach their L TE values. Figure 2 shows that the temperature in the dip reaches a minimum for each transition at different CO column densities and/or H 2 densities. Since the model cloud has a velocity gradient, the dips in the various CO transitions will be formed at different velocities. 
c) Source Geometry
Since many of the clouds discussed in this paper have been mapped, it is in principle possible to use the maps for a qualitative examination of the source geometry. Here we show two examples: (i) a small spherical cold cloud in front of a larger background hot cloud, and (ii) absorption produced by a colder shell surrounding a hot cloud. The qualitative appearance of a CO line map in each case has been calculated assuming that the absorbing gas is in LTE (i.e., using eq. [3]) and has m~erate central optical depth. For the background cloud, it has been assumed that the heating is caused by a small central embedded source, so that the brightness temperature in the CO line decreases away from the center. Case (i) is illustrated in Figure 3 . Since the line of sight through the absorbing cloud is largest through its center, the absorption dip is deeper at the center. If the absorbing cloud were very optically thick, the temperature inside the self-absorption dip would be constant with position. Case (ii) is illustrated in Fig~e 4. Here .the self-absorption dip is saddle-shaped, smce the optical depth through the center of the cloud is a mini~um. Again, if the cold gas is opaque, the temperature m the dip is constant; this time it is at the same temperature as emission seen from the edge of the cloud.
d) Emission from Two Clouds
The question arises for individual sources as to whether an apparent absorption dip is actually the minimum between two partially overlapping profiles from separate clouds at different velocities. If this were the case, the dip would tend to fill in as the intrinsic line opacity increases. It will be seen in our data, to be described below, that the opposite generally occurs, i.e., the dips become deeper with increasing CO line opacity. Also, absorption tends to create steep-sided dips; to produce such an effect with two emi~sion profiles woul? require two superposed asymmetric components. Finally, the peaks of lines of much lower opacity (e.g., from the 13 CO or C 18 0 molecules) occur near the velocity of the dip for absorption, while two peaks at the velocities of the 12 CO peaks would occur for emission from two separate clouds.
It is important to note that it is not necessarily the case that when the 13 CO line has a dip at the same velocity as does the 12 CO line that clouds at two different velocities are present. It such cases it is quite possible that the 13 CO line is also of high opacity and also self-absorbed. Observations of higher J CO lines are needed to settle the question.
IV. INDIVIDUAL SOURCES
The observations of individual sources in this section are presented in two forms: as velocity-position maps in the CO (2-1) and (3-2) lines, and as line profiles observed in two or three CO transitions at the central position in each cloud. For the maps, the line intensity is plotted as a function of velocity and offset position (in right ascension or declination) from the central position given in Table 1 . In these maps, the position scale has an entry for every position at which a profile was ob~rved. The half-power diameter of the telescope beam is also shown for each map. 
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We have also compared our CO (2-l) and (3-2) observations with (l-0) data taken from the literature. The main-beam efficiency of the NRAO telescope, which was used for all of these observations, is 65%. We multiply the published antenna temperatures by a factor of 1.5 (cf. Ulich and Haas 1976), unless it is explicitly stated in the paper from which a CO (l-0) line profile is taken that this correction factor has been applied to the data. For some clouds, the maps of the CO (2-1) emission show structure on the scale of the .26" beam used for these observations. In these cases, the CO (2-l) profile expected for a 65" beam is synthesized from our data for more direct comparison with the (l-0) observations.
a) DR21
The CO (1-0), (2-1), and (3-2) line profiles for this source are shown in Figure 5 , and maps of the CO (3-2) emission in Figures 6 and 7. The (3-2) profile is strongly reversed, while the (2-l) profile is flattened, and the (1-0) line is peaked. The appearance of the maps suggests that the absorption seen in the CO (3-2) line is due to the colder outer edge of the cloud, although the signal-to-noise ratio for the observations is low.
If it is assumed that the CO (l-0) line is unabsorbed so that its brightness temperature is taken to be that of the background, no fit to the line data for the three transitions can be obtained using either LTE or non-L TE models. To fit all three line temperatures at v = -3 km s-1 requires T 80 ~45 K (cf. Fig. 2 ) so that, despite its appearance, the (1-0) line is also strongly absorbed.
DR 21 thus provides a very striking example of the presence of significant absorption even when obvious line reversal is not present. It is likely that the CO brightness temperatures of many other sources have been severely underestimated for similar reasons.
b) NGC2071 andMonR2
The CO (2-1) and (1-0) line profiles for NGC 2071 are shown in Figure 8 , and the velocity-declination map of the (2-1) line in Figure 9 . The (2-1) and (1-0) line profiles for Mon R2 are shown in Figure 10 , and the (2-1) maps in Figures 11 and 12 . Both of these sources are similar in that the absorption seems to be due to diffuse foreground gas. This can be seen from the fact that the absorption dips are deepest near the cloud center, and the declination maps for both sources show that the absorption region has a limited extent. Because of the similarity of the absorption and emission velocities in both cases, the cold gas is probably part of the local complex of interstellar matter.
NGC 2071 is a small reflection nebula near M78 which is illuminated by several early B-type stars (Brown et al. 1975) near the region where the velocity extent of the CO emission is largest (Fig. 9) . It is likely that this feature and the H 2 0 maser arise in a region of heated, expanding gas surrounding a newly formed early-type star. The velocity of the absorption dip is 9 km s -t, lower than the value of 11 km s -1 for the dense part of the cloud (Milman et al. 1975; Brown et al. 1975 ). Mon R2 is also a molecular could containing an embedded B star. For this cloud, the velocity of the CO absorption dip is higher than that of the 13 CO line. This has been interpreted by Loren, Peters, and V anden Bout (1974) , Snell and Loren (1977) , and Leung and Brown (1977) as due to the collapse of the front face of the molecular cloud towards the H 11 region.
For both of these sources, the CO in the absorbing gas is subthermal, as shown by the greater depth of the CO (2-1) absorption dip relative to the (1-0) dip in both cases. These sources resemble DR 21, except for the greater opacity of the absorbing CO.
c) W49N and W51A
The CO (2-1) and (1-0) line profiles for these sources are shown in Figures 13 and 16 , and maps of the (2-1) distribution in Figures 14, 15 , 17, and 18. For both of these sources, optically thick CO self-absorption is present; the cloud is fairly small for W49 and larger than the mapped area for W51. In both casc;s, the appearance of the maps suggests that the absorption is due to detached clouds lying in front of the sources.
For W49, Figure 13 shows that all components of the CO emission are optically thick at all velocities. The 13 CO (1-0) emission in this direction is present over the whole range of observed 12 CO emission and is centered at a velocity of 8 km s -1 (Mufson and Liszt 1977) . These authors have also observed 2 cm H 2 CO absorption against the source extending from 0 to 20 km s - Figs. 17 and 18) , cold (Tx-10 K), optically thick cloud in this direction producing absorption over the whole face of the molecular cloud at a velocity of +66 km s-1 • The 66 km s-1 component is prominent in the H 2 CO absorption against the source (Mufson and Liszt 1979) and the H I emission in this direction (Burton 1970) . This component has a velocity higher than allowed by circular galactic rotation and is attributed to gas streaming along the outside of the Sagittarius spiral arm (Burton and Shane 1970) . The appearance of the absorption dip on the maps and its association with the spiral arm gas stream show that it is probably not contiguous with the W51 molecular cloud complex but lies somewhere along the line of sight, much closer to the Sun.
The CO (2-1) maps and profiles for W5 l suggest the presence of a second, weaker self-absorption component at V= + 52 km s -l (see especially Fig. 17) , probably due to gas more closely associated with the W51 region. The 13 CO ( 1-0) line has a peak at this velocity (Mufson and Liszt 1979) .
d) W3
With the exception of DR 21, the molecular clouds described above probably have self-absorption produced by the same situation: a cold, separate cloud in front of a hotter molecular cloud. In all cases except W51, the absorbing cloud is probably part of the same complex as the emitting region. The case of W3, however, appears to be different from all of the above clouds. The profiles of the (1-0), (2-1), and (3-2) lines are shown in Figure 19 , and the maps of the CO (2-1) and (3-2) emission in Figures 20-23 . These maps show that the -38 km s -I absorption dip is present over essentially the whole heated region. The dip has an apparent shift in velocity due, perhaps, to the changing temperature of the background; its mean velocity is close to that of the CO emission away from the heated region. The qualitative similarity of the maps to the model map of Figure 4b suggests that the cold gas is physically associated with the W3 CO cloud, forming the colder outer regions of the hot cloud. This is the situation often invoked to explain self-absorption dips (cf. Snell and Loren 1977 ).
The precise relative depths of the reversals in the PHILLIPS ET. AL. different CO lines (Fig. 19 ) cannot be reproduced by an LTE model. Use of a non-LTE model gives a reason:-able fit with Tk =35 K, Tua =65 K, and n(H 2 )R:: 10 3 cm-3 • The true brightness temperature of the gas associated with the H II region is thus much higher than would be found if the CO self-absorption dip were not taken into account. The peak emission in the optically thin 13 CO ( 1 -0) line occurs at a velocity of -38 km s -i, while the dip in the CO (1-0) line is at -36.5 km s -1 • Snell and Loren ( 1977) argued from this that the CO cloud is collapsing, a conclusion supported by the velocity of the H II region itself, -43 km s -i (Pedlar and Davies 1972). Our data for the CO (1-0), (2-1), and (3-2) lines show a progression with line opacity toward a velocity of -38.5 km s -1 • Comparison with Figure 2 shows that, if the cloud density is increasing along the line of sight toward the cloud, the cold region is expanding. The available data thus provide no clear-cut distinction between systematic collapse and expansion motions in this cloud. profile, shown in Figure 24 , where it is compared with the CO (1-0) profile of Loren (1976) . The velocity of the dip in the (2-1) line is close to that of the 13 CO (l-0) line. The absorption probably arises in the dark cloud covering the bright reflection nebulosity of NGC 1333.
The CO (2-1) profile for CRL 961, compared with the (1-0) profile of Blitz (1980) , is shown in Figure 25 .
The absorbing cloud appears to be optically thick and to have a very low excitation temperature ( -4 K). The velocity of the dip ( + 12.5 km s -l) is lower than the + 14 km s -1 of the 13 CO emission. The discrepancy between the intensities of the CO (2-1) and (1-0) observations is too great to allow any conclusions to be drawn about this source.
The CO (2-1) profile for p Oph is shown in Figure  26 . The velocity of the bright, narrow emission spike (+3 km s-1 ) is close to that found for 13 CO and H 2 CO emission from the cloud (Loren, Evans, and Knapp 1979) . In the observed direction, there is a large velocitydispersion, hotter region, which, since it is absorbed by Phillips et al. 1977, Fig. 3 b) is embedded in the larger cloud.
The observations of Cep A are shown in Figures  27-29 . The appearance of the mapping observations suggests that the absorbing material is a separate, cold, low-density foreground cloud, similar to the case of NGC 2071 and Mon R2. The large discrepancy between the (2-1) and (1-0) data, however, makes detailed comparisons impossible. Away from the central, hightemperature region of the cloud (offsets of 3'), where the CO temperatures and line widths are those typical of a dark cloud, the absorption persists. This cloud provides the first observed example of self-absorption for lines from a cold dust cloud.
The observations described above show that CO selfabsorption is widespread, and that in all observed cases, the dip becomes deeper as the line frequency increases. The qualitative properties of the cold absorbing clouds are summarized in Table 2 . In most of the cases, the absorption appears to be due to a separate cold, lowdensity cloud in front of a hotter cloud. These clouds are probably usually associated with molecular cloud complex: for W51, however, absorption is produced by a distant cloud along the line of sight. For W3, in contrast to the above cases, the evidence suggests that the absorbing gas is the outside layer of the hotter molecular cloud.
In many cases, the CO in the absorbing gas is subthermally excited, suggesting that the total density and column density are low. For such clouds, the excitation temperature of the CO line is low (T 21 ;:SS K in some cases). In no case, however, do we find evidence for gas which is physically very cold (i.e., Tk ;55 K), although some of the CO self-absorption dips toward Sgr A suggest the presence of such gas in the Galaxy.
The comparison of our very simple qualitative models with the available data suggests that self-absorption in the CO lines is more common than has been recognized and therefore that the cloud temperatures measured by the CO lines may be underestimated. In the next section, an attempt is made to derive more accurate values for the core temperatures of molecular clouds using these models.
V. THE CO TEMPERATURES FOR MOLECULAR
CLOUDS
The simple models described in § III and applied to the observations ( § IV) show that the temperature of the background gas for many of the observed molecular clouds is considerably higher than would be · inferred were self-absorption not taken into account. Since the background gas temperature is that of the gas immediately around the heating source, it is clear that the gas temperature in these star-forming regions has often T* A been severely underestimated. Also, if the peak temperature of a line has been underestimated, the line width has been overestimated. In Table 3 , we list the brightness temperatures of the background clouds, corrected for absorption using our observations. We also list corrected values of the half-power line width ~V for the CO (1-0) line for each source. Excluded from Table 3 are CRL 961 and p Oph, for which our molecular line information is inadequate. Also listed in Table 3 is the dust temperature for each source, where available, found from far-infrared data. The dust temperatures in Tables  3 are, with Within the errors, the gas and dust temperatures agree, although the gas temperatures are on the whole somewhat lower than the dust temperatures. The agreement is much better than would be found were the CO temperatures not corrected for the effects of selfabsorption. The agreement between the CO and the grain temperatures shows that, averaged over regions of ~30"-l', the gas and dust are close to thermal equilibrium in many sources. The apparently lower gas temperatures found when self-absorption effects in the CO lines are ignored have been attributed by several authors (e.g., Goldreich and Kwan 1974; Scoville and Kwan 1976 ) to low gas densities or to inefficient gas-grain coupling in the vicinity of the heating source. However, our data show that the difference between the measured gas and dust temperatures can be largely resolved by properly taking into account the effects of self-absorption in the CO lines and suggest that the gas temperatures derived from the brightness temperatures of CO lines be treated with caution, unless transitions with several J-values are available. VI. CONCLUSIONS In this paper, we have described observations of the CO (2-1) and, in two cases, the (3-2) lines toward the cores of several star-forming molecular clouds. In several cases, the distribution of molecular emission has been mapped. The observations show: 1) Self-absorption in the CO lines appears to be more common than has previously been thought. In several cases, the absorption appears to be due to low-density foreground gas and becomes deeper in the higher frequency CO lines. Most striking is the case of DR 21, for which a clear self-reversed appearance is present only in the (3-2) line, showing that the (2-1) and (1-0) lines must also, despite their appearance, be strongly absorbed.
2) Because of absorption, the gas temperatures in the core regions of molecular clouds as measured using the CO lines may often be greatly underestimated. When corrections for absorption are applied, the average gas temperatures come into reasonable agreement with those of the dust.
3) Self-absorption appears to arise from a variety of geometric configurations, including a cold envelope around a hot core (W3) or a cold cloud well in front of, and detached from, the hotter background gas (W51).
4) The available evidence on the kinematics of large molecular clouds is conflicting as regards systematic collapse or expansion motions.
5) Several molecular clouds show structure on the size scale ("' 30") of these observations.
